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UESLGH FEAIURLS

The IT¥C is ¢omprised of 70 eleclrical
subassemblies; 13 subassemblies are Lockheod
HarLin Astro 5Spare dasigned and labricated
vsing standard printed circuit board type
canstruction. The remaining six assem-
blies, 3} slepper molars, High Yeltage Poucr
Supply (HYPS), Intensilied CCD (ICCRY, and
Lens assembly ave vendor supplicd compo-
nents, which have been specified and pur-
chased according to Lockhesd Martin Speci—
Micabhan Combria! Drawings (SCOs) prepared by
Engineaving and Froduckt Assurance, Speci-
lNicalions per the 300 are performance, Lesl,
qualificalian, and acceptance reguiremenks
for a procured picce of equlpment. Farts,
materials, processes, and des|gn quide—
lings Fur the 11¥{ program are specificd

i accordance with Lochhead Harlin

1267328, This dogument defings the

proyram regquirementk.

MIL-5TO-025G will sarve as Lha prinmary

EEt puriz selection duvamenl. 1§ a4 swit-
abte part cannoct be fauand im HIL-5T0-9750G,
equivalent EEE parts Lhat meel L Tullyw-
ing eriteria may be tubetitutad.

Microrircwits are ab leact Clasc M lewel,
MLL-M-38510 devices. AVl microcircuils
are subjacled Lo Parlicle Impacl MNoise
Detueckion [PIMOY lesLing per MIL-3T0-ABIC
lescept For devices wikth plaslic ppowy-
bype package] .

Wodes and Lramgistory 4re al Teast JANTEY
in aceordancs wilh MIL-5-7109500. ATl cewi—
candnctors in cavity-lype packoyes are

subjected Lo PLIND tecling par MOIL-5TOD-883C.

DLSIGN TEATURES [Canl.}

telays are procuted Lo the highest
mililary establishad rellability [MIL-ER)
Level as defined in MIL-R-19016. Relays
are subjort Lo PIND Llesting.

witches are precured Lo al least the
secord highest lewel of Lhe appropriate
MIL-CR specilicabran,  Switches are sub.
jected to eilher FTHD testing oF X-ray
anatwsis az appropriale, for particle
debection.

Qther discrele parls are procuved to 4L
leagst tha spcong highesh level of the
apprapy kate MIL-ER spociflcaclioa.

Parts ook included in the ahove documents
have been used in the design anly after a
nen—standard parts acceptance request
(NSPAR)Y has been prepared, sabmilicd Lo
Aeliability Assurance Enpinecripng and
approved Tor ute in Lhe sprciFic
dpplicatipnis) vefined in thy NSPAK by
MASA-JSC.

Woret cass circpit analyees hawe been
performed amd decurented for a1l circuil
designs ko damanstrale 1hak sufficient
gperating nar?ins exisl far ald eperaling
congditions.  Fhe analysis was worst case
in thal Lhe valwe Tur gach nf the varralile
paranelers was tat to limits that will
driva Lhe golput tg 4 mawime (ar min.)

A romponant aparaach review and analysis
wiai comucted Le werify that the applicd
slress on each piece part by the Lempera-
Lure gxlremes idenLilied with environ-
mental qualificalion tetliag doas not
excged Lhe skress deraking values
idantilied sn Lockheed Harbtin J2R7A70.

QESIGH _FEATURES {Coant.}

In additian, an abjective praninaliaon

gf the design was performed throwgh a
Freliminary Design Ravicw and Crilical
Resion Review to verify that the [TV mat
speciticakion and contractual requirrments.

Wit R0 DESLGH

AlY baards ave canskrucled From lamirated
capper—clad npovy glass sheets per
MIL-F-13940 Type OF Grade A, Circuoit
canncctions are made thrangh prinled

traces which run frem point ko point an

the board surfaces. Every trace Lerminates
at am aerular eing.  The annular ring sur—
ravnds Lhe hole in which a conpamanl 1ead
or terminal iz lacated. This ring provides
a foocting For Lhe solder, ensurirg gead
mechanical and eleetrical perflermance, Thks
size and shape are gaverned by RIL-P=55844
as are Lrace widlhs, spacing and rputing.
These requlrements are reiterateg spec-
ifically in drawing avles Lo Turther assurc
complignce,  Wariadlians belwagn the arkwork
masler and the Tinal prodeck [due ba
irregularities of Lhe etchlng process)

are also controllad hy drawing nates.

This prevents wiking defaclive boards from
gaod arlwark. Hales which houvse ne load

e termingl, bub serve ealy Lo elecirically
interconrect Lhe diflereal board layers,
cantain stileh bars Tor mechanical support
and increased veliabitity.

The through hales are drilled (+rom & driltl
tapo Lhus eliminatipng the possibility of
human errar and ablBaing Light cantral
gver hole and annular ring concentricity,
an impertant eeliabi 11ty cedlerian.  AFLer
drilling aml etching, al! copper cladding
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RATIINALE FOR ACLFPTAMCE,

(Centinued)

BAME BOARD DESIGM [Cant.)

15 Lin-lead plated per HIL-STO-149%.  This
pravites for easy amd reliable selidering
at the time of hoprd Jssembly, even after
perigds of prolonged sterage.

O0ARD ASSEMBLY DESLGH

Al companenl: are insialled in 2 mapner
which asSures maximum reliabilitly.
Compunenl leads are pre-tinaed, allowing
tolal welling of salder joints, A11 leads
are formed to provide stress relicf and
Lhe botfies ol large componcnts are staked.
Special neurling and handling instrections
are ingluded 0 each drawing required after
linal assembly. The boacd is ceatied witl
urelhane winch pretecls against huamidily
aid ool aninat ion.

ACCEPTAMCE TEST

Lach asspmbly 3% individually be<ted to

a HASA approved Acceplance Test Pracedure
TP=hT=-20007442. The Acceptanca Tesl Flow
1= detailed 3n aliached Tablde 1.

QUALIFICATION TEST

The Qualificalion enit ie idenlizal ta the
flight umit configeration |n every respect
and s usod golely for the purpess of qual-
ificalinn tesling, The Qual unit musl
successlully compléte arceptanco Lesting
prior Ly entering qualification testing,
the Oual unit, has passed Lesling in
accerdance with NASA appraved test plan
I'N-C-200n a7 . the Yualdficalion Tesd

IMow 35 aletailed in altached Tabhle 2,

QPLRATIOMAL TEZTS

Tn arder ta werify that CC1VY components
are sperational, a test mosl werify Lhe

healk

of al1 Lhe conmand related com-

ponents From the PHS (ATAF) pane? swikch,
thraugh Lhe ACL, through Uhe syae Dines
Lo the Camera/F1J, tg the CameralPrTL

commard deco<der.

The LesL musl also werifly

Llve camera's abilily tu produce widen, the
W5lr's ability to roule wideo, and the man—

Ttar'= ability ta display video.

A slmilar

tesl woule be perfarmed Lo verify the $H0M
cormand palh.

Ere=Launch on Brhiler Testi/Tn:Flighl Test

1.
2!

[ %

Power COTY Systen,

¥ia the PN panel, select a monilar
2% deslinalion and the camera ynder
test as sopurce.

Send "Carera PMawar On'' command Feom
tha FHS panel,

Select "Exlernal Syne' an manitor.
Obsarve videa disp{ayed an maniler,
Nole thal if viden on monitor is
synchronired (i.e., stablse raszter]
then this indicales Lhat the camera
iz receiving composile syne Creom
the RCU and that the camewa is pro-
duting Synchronized videa.

Serd Fan, TH1L, Focus, Faom, aLE,
and Gamma commantds and »lzually
{either wia the maniter or direcl
ehzarvalian} verify oparat|en,
Select duwpl ink o5 destinalion aml
canerd ondor tesl an snurce.
ghserve videw vouwled Le downlink.
Sond "Camera Power OFff" command vi1a
FHI pangl .

Repeat Steps 3 throogh 9 except
v5ue commands wia Lhe MDM {ommand
path.

DASIHSPECT LON
Procurcment Contrel - Tha [WC EEE Parts

and hardeare fLlems are precured Fron
approved vendors and suppliers, which
meel the requirements sel ferth in the
ITVC contract. Resident OPRO persoonc
review all procuremcat dacumenlts to
ectablish the need Tgr G351 on selpcted
parls {rAI 217},

Inggmin i qrage - Lnonming
Quality fnspectinng are made on all
received materials amd parts.  Resylls

dre racorded by Tot and retaincd in lile

by drawing ard comtrol nonbers for Tubure
raferance anl tracedhilily. Al EEE paris
are subjected to incaming aceeptance tests
s called For in PAP Ad.i4 — Incoming [espec-
Lion Test lostructions. [Incoming [Might
parts arr further proceszed in actardance
wilh Lockhead MarLin 3207020, Mechanical
items ars dnspectad pet PAP A4.14 = Sepplier
Quality Assurance, and PAP EI0.B.1 - Proce-
dure For Prucessiog lncaming ar Muechased
Parts Decignaled for Flight Use. Aecepled
iLems are delivered to Matertal Cantralled
Stores and volained under specified con-
ditiung unkil fabricatign is required,
Hon=confarting materials ara held far
Material Review Board (HRB) ol sposiLian.
[FAF Ad_1d. ]

finard Assembhly & Tasl = Prior Lo Lhe stark
of TV board acsentily, alY FLems are
vatrified to he correct by stack rmom
personnel, as Lhe lens are accomulated

tn Marm & kit. the ilems ave verified
aqain by the operalor whe asseobles the
kIt by chaching dnainst the as=built-
parlg-lisL [ABPL). OPFRD Mandalory
Inspection Painks are designad for all
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QA THSFECTION {Conl.)

prinled circsit, plus harness coanechkors
for splidering wiring, crimping, solder
splites and quality warkianship prior Lo
coaling of the componenl side of boards
and sleeving of haracsses,

RATIOHALE HOH ACCLI'FAHCE.  £Continued)

QA INSPLCTIION {(Conl.)
IT¥C Dpards

Specific ITVC hoard assembly and tesl in-
structions are provided in drawing nakes,
and applicable documents are called aut

in 1he Fabrication Procaduve and Recoed
(FPR-20007442) ard parts Vist PL2DO0 42,
Thesa include Process SLandard-Dond!ng
RIV-S66 ZZADERY, DMrocess Standamd - flonding
Yelcro Tape 2280009, 5Specification
S5oldering 2700249, Specification — Crimp-
iy 2250008, Specification = Gumlioy and
Staking ??HH&TE. Specification - WUrelhare
coating 2200853, Specificetion — Marking
278006, Specificakion - Hovkmanship
a1z, Specifitalion Donding and Slak-
ing ZZANATE, Specification-Wave Splder
228082, Specifitetion—Prinled Wire Dopard
Staking 2280051, Sprrifiratina-Anflow
Soldering 2280051, Specificabion—5aisddering
surface Founl Comgunent< 20005710,

oS INSPECTTION [Conk.)
TIVE Ascembly and Tast

An open low Lest is perlarmed por TP-IT-
20002447 and an Avccpbance Test per
TI-AT=-2000 942, including vibralian and
thermal vacvum. Tarques are specified and
witnessed, traceability aonbers are record-
ed and calibraled keals are cheched prigr
Le vese. Lackheed Mavtin Qualiby and QPAQD
inspectians are performed at Lhe completion
ol specifiad FPR pperaltions im accordance
whth PAP=2_ 6.1, rFaF<2 .9, PAP-Z.11,
PAP-EG. |, and PAP-0.5. OPPOD persanncl
witness ITVL hullnn-up and critical
Lornquing.

The ITHC is pockaged accarding ta NASA Mocu-
meals MIAGOOD. IC and MORS300. 0 102} wdiach
defines packaging and landling reguirements,
A1l pelated docunentation including
asienbly JUrawings, Parls Lisl, ABPL, Test
OQata. elc., is gathered and held in a
docomentlation Tolder assigned specifically
ko each assenbly,  This Folder i retained
for reference. An CIDP is prepared (or
each assembly in accardance with the ip-
quircments of PP €2.3,  Leckheed Markia C
and DFRD personne! witness crating. packag—
ing, packing, ad warking, and review Lhe
CIOF Ter completaeness and Accirracy.
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TAELE 1. ACCCRIAMCE TEST FLOW

IENT

Tast conducled per bthe reguirvemenls nf HASA
approved TE-AT-I0D07442.

ALLEPTANCE WIBRATIDN EXPOSURE

20-B0 Hzi 3 dBjoptave rise Irom 0.01 g/ Lo
(R T
0.0 gtz
1 dHioclave decrecase ba 0,086 ngH:
1 mintelfaxzis, operaling
6.1 grms

POST-Y IBRAT ION FUMC ] TOMAL CIIECK

Fast conducted par the reguirepmenkts ol MASA
approved TR-AT-10GITAS2 .,

1.5 cycles bokal from +115 deg ¥ ta +14 deg 7.
Afler stabiliralian, ana hour mlnimom duralion
at each plateav. In-spoc Turckional tesls
perfurmed at each plaleau.

COST-ENVIRONMENTAL PERTQIHANCE TEST

Fgom aubrient performanen tesls canduckod in
accardance with MASA approved TP-AT-20007442,

A0-350 Hz:

M00-2000 16z
fesk Duraliun:
Test Level;

TAULE Z. QUAITFICATION TEST FLOW

Eni

Comdurled Llests run in afcardanmce with the
requi roments ol SL-F-DUOYE, inclyging C301,
Ci02, C804, TT0T. CEOY, and CEDZ. Radiated
Lasks run in accardance willl SL-E-OQD0?A
intimling K302, RSN, and REUZ exeept that the
test rurrenl For RSO was ¢ amps in 1iew ol 21
P,

QAL FOR ACCEPTAMCE WIDAATIOH

20-N4 He: 3 dDApctave increasing to 9,067 ggfﬂz
OR-350 Hz: 0.067/0ctava

3502000 Mz; 3 dhfaclave derrease

Iest Level: T.B grms

Test Duratipa: 5 minutesfaxis aporaling

ELLGHT QUA| [FICATIGN YVIERATIOH

20=-70 Hz:
HI-300 Hz:
S00-2000 12: F d8/8ctave decroazp

Tesl Level: 18,1 grms

TesL Dyration: A0 minukes/axis nen-gperating

DIERMAL YAC UK

7.9 cycles tetal from +170 deq F o 43 deg F,
fifler stakilization, ose hour minimum ducation al
pach plateaw,  In-spee Functianal Lesls performed
al cach platean.

THERMAL SIHUIATION

Worst case hol and cold mission environments
similated in vacwum. RNuring bat case, Tn=§pec
freration is required fur § of 19 consacubive
houts. Durlng cold casa, fa—spec aperation is
Fequived For 14 cansecelive hours, '

HURIOT Y

120 hours evposure to ASE BH inctuding Tour 24
haur temperature cpcies of 460 deq F Lo 4125 deg
b, aon-aperating,

A dB!uﬁtave imereasing Lo 0.4 ng}h
t.d g°sfHr
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